Altered patterns of gene expression in response to chronic atrial fibrillation.
To obtain greater insight into atrial remodeling at the molecular level we analyzed the changes in gene expression in human atrial tissue between patients with chronic atrial fibrillation (AF) and those with normal sinus rhythm (NSR). cDNA microarray analysis was used to identify genes differentially expressed during sustained AF of more than 6 months (n = 9, mean age, 45 +/- 12, 6 males and 3 females) as compared to those with NSR (n = 9, mean age, 47 +/- 13, 6 males and 3 females). Western blot analysis was performed to confirm the altered gene expression and to establish the changes in protein expression. DNA gel electrophoresis to establish DNA ladder formation, which was associated with apoptosis in response to chronic AF, was performed. Microscopic findings were observed via electron microscopy. In the microarray analysis, out of 8,167 candidate genes, 66 genes showed a significant change in the expression level in the patients with chronic AF, which was in contrast to those with NSR. Among those, 31 genes were consistently down-regulated and 35 up-regulated more than 2-fold. The relative amounts of the Bcl-2 and p27 in the atrial tissue were decreased and angiotensin II type 2 (AT2) receptor and p21 were increased in the patients with chronic AF as compared to those with NSR. The atrial cardiomyocytes in chronic AF showed a prominent DNA ladder, which is a biochemical hallmark of apoptosis. The expression of Bcl-2, AT2 receptor, p21, and p27 were consistent with a significant role in the apoptosis of cardiac myocytes in the patients with chronic AF.